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The publications are referred to in the text by basic

AMERI CAN SCCI ETY FOR TESTI NG AND MATERI ALS( ASTM

638

774

792

3884

4491

4533

4632

4716

4751

4833

5199

St andard Test Method for Tensile
Properties of Plastics

Test for Bursting Strength of Paper

Standard Test Method For Density &
Specific Gavity (Relative Density) O
Pl astics By Displ acenent

St andard Test Methods for Abrasion
Resi stance of Textile Fabrics

St andard Test Methods for \Water
Perneability of Geotextiles by Permttivity

Standard Test Method for Trapezoid Tearing
Strength of Geotextiles

Standard Test Methods for Breaking Load
and El ongation of Geotextiles (Grab Method)

Test Method for Constant Head Hydraulic
Tranm ssivity (In-Plane Fl ow) of
Ceotextiles and Ceotextile Related Products

Standard Test Method for Deternining
Apparent Qpening Size of a Geotextile

St andard Test Method for |Index Puncture
Resi stance of Geotextiles, Geonenbranes,
and Rel ated Products

Standard Test Method for Measuring Nomi nal
Thi ckness of GCeotextiles and Geonenbranes
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AMERI CAN PUBLI C WORKS ASSOC!I ATl ON

300-3.5.2 Standard Specifications for Public Wrks
Construction, 1997 Edition

1.2 SUBM TTALS

CGovernment approval is required for submttals with a "G' designation;
submittals not having a "G' designation are for infornmation only. Wen
used, a designation following the "G' designation identifies the office,
that will reviewthe submittal for the Governnent. The follow ng shall be
subm tted in accordance with Section 01330 SUBM TTAL PROCEDURES:

SD- 03 Product Data
Manuf acturer's Data; G

Manufacturer's literature docunenting the physical and nechani cal
properties of the drain (as a mnimumthose properties required by
the specifications).

SD-07 Certificates
Certificates; G

Retain a supplier's purchase certificate to verify the type and
physi cal characteristics of the drain actually install ed.

Sequence and Method of Installation; G

Details of the sequence and nethod of installation. The submttal
shall, at a minimum contain the follow ng specific information:

1. Size, type, weight, nmaxi mum pushing force, vibratory

hanmer rated energy, configuration of the installation rig and
barge used for underwater installation

Di nensi ons and | ength of nmandrel

Details of wick drain anchorage

Detail ed description of proposed installation procedures

Pr oposed net hods for splicing drains

Three 2-foot sanples of materials

Survey of existing piles

. Wck drain | ayout drawi ng showi ng | ocation of wick drain and
existing piles

N R~WN

Wck Drain Installation Schedul e; G
Products to be installed

State which wick drain products are to be installed at the tine of
t he submission with tender.

Qualifications
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Installer Qualification per this Specification
SD- 04 Sanpl es
Mat eri al sanpl es

For both | and based and underwater installations, subnit a sanple
of the unspliced wick drain to be used, and three sanpl es of
proposed splices, with the acconpanyi ng manufacture specifications
of the wick drain material prior to the installation of drains.
The sanple of the unspliced drain shall be at |east 5 feet |ong.
Sanpl es of spliced wick drain shall be |Iong enough to include the
splice plus 2 feet of unspliced drain on both sides of the splice.
The sanpl es shall be stanped or |abeled by the manufacturer as
being representative of the drain material having its specified
trade nane.

For both |l and based and underwater installation, submt sanples of
gravel drainage bl anket material. Sanple shall be between 10 and
20 pounds.

3  WORK | NCLUDED

W CK DRAINS consists of furnishing | abor, equipnent, nmaterials, and
transportation for the installation of vertical prefabricated w ck drains.
The drains shall consist of a band-shaped plastic core enclosed in a jacket
material. The wi cks require both |and and underwater installation and shal
be installed at | ocations shown on the Drawings or as directed by the
Contracting O ficer.

.4 GEOTECHNI CAL EVALUATI ON

A Ceotechnical Report entitled "Draft Dike & Landfill Report", dated March
19 2002, has been nade for the site by Earth Mechanics, Inc. The soi
boring logs are included in this report. The over-water boring | ogs
referenced within this report are available from Fugro reports tabulated in
Section 02020 of these specifications. The Earth Mechanics report nay be
reviewed within the offices of the Los Angeles District Corps of Engineers.

.5 QUALI TY CONTRCL

A Approval of w ck installation equi prment and wick drain material by the
Contracting O ficer will not relieve the Contractor of the responsibility
to install drainage wicks correctly. [If, at any tinme, the Contracting

O ficer considers that the method of installation does not produce a
satisfactory drain, the Contractor shall alter the nethod and equi pment
necessary to conply.

B. Approval of the sanple material by the Contracting Oficer shall be
obt ai ned by the Contractor prior to site delivery of the wick drain

mat eri al

C. The drains shall be free of defects, rips, holes or flaws. During

shi pment and storage, the drains shall be wapped in a protective covering.
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The drains shall be protected fromsunlight, nud, dirt, dust, debris, and
detrimental substances during shipping and on-site storage.

D. The Contractor shall certify and provide proof to the Contracting
O ficer of experience in the work descri bed.

PART 2 PRODUCTS
2.1 WCK DRAINS

Submit Manufacturer's Data, a m nimum of 14 days before the start of
construction.

Submit Certificates, within 14 days after purchase of the w cks.
Submit Products to be installed, within 14 days after purchase of the w cks.
Submit Qualifications, a mnimmof 14 days before the installation
Submit Material sanples
2.1.1 Prefabricated Wck Drain
The prefabricated wick drain shall consist of a continuous plastic drai nage
core wapped in a nonwoven geotextile naterial jacket. The jacket shall
al l ow free passage of pore water to the core without |oss of soil material

or piping. The core shall provide continuous vertical drainage. The
prefabricated wick drain material shall neet the followi ng specifications:

TABLE 1
M NI MUM PHYSI CAL REQUI REMENTS FOR PREFABRI CATED W CK DRAIN
PROPERTY ACCEPTABLE VALUES TEST METHOD
M ni mum t hi ckness: 1/8" (3.2m) ASTM D 5199
M ni mrum wi dt h; 3.9" (100 mm ASTM D 5199
Tensile strength: 0. 9kN(200 | b) ASTM D 638

at el ongation
m ni mum 2 percent,
maxi mum 10 per cent
Di scharge capacity 20x10-6n8/ s ASTM D 4716
(7x10-4 ft3/sec) at
350 kN n2 (7,310 | bf/ft2)
soil pressure after 4 weeks
Di scharge capacity at 10x10-6 nB/s ASTM D 4716
def ormati on: (3.5x10-4 ft 3/sec)
at 25 percent
rel ative conpression
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M NI MUM PHYSI CAL RECUIREN£;¥§jiéh PREFABRI CATED W CK DRAI N
- PROPERTY ACCEPTABLE VALUES TEST METHOD
Apparent opening size,  US. size no. 200-270  ASTMD 4751
fabric:

Vater Permeability  10-4 nfs (3.28x10-4 ft/s) ASTMD 4491
(K-val ue), fabric:
Tear Strength, fabric: 40 Newons (9 1b) ASTMD 4533
Tensile Strength, fabric: 250 Newtons (56 1b) ASTMD 4632
‘Elongation at break: so% ASTMD 4632
Modulus: 1,350 Newons ASTMD 4632
(300 I b) at
10% El ongati on
Puncture strength, fabric ~ 151b ASTM D 4833
Millen burst, fabric: 0psi ASTMD 774
Abrasion resistance, fabric: 42 1b ASTMD 3884
Specific gravity, fabric: 080 ASTMD 792
Flux, fabric: 50 gal/ft2/min ASTM D 4491

1.2 Jacket and Core

The jacket and core conponents shall conformto the follow ng:

1. The jacket shall be synthetic non-woven geotextile capable of resisting
bendi ng, punching and tensile forces inmposed during installation and during

the design life of the drain.

2. The jacket material shall not be subject to |ocalized danage (e.g.
punchi ng through the filter by sand/gravel particles).

3. The jacket material shall be rigid enough to withstand lateral earth
pressures due to enbednent and surcharge so that the vertical flow capacity
through the core will not be adversely affected.

4. The jacket naterial shall be flexible enough to bend snoothly during
installation and induced consolidation settlenment w thout danage.

5. Jacket material shall not undergo cracki ng and peeling during
installation of the drain.
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6. The core shall be continuous plastic material fabricated to pronpte
drai nage along the axis of the vertical drain

7. The nechani cal properties (strength and nodul us) of the assenbl ed w ck
drain shall equal or exceed those specified for the conponent jacket and
core.

8. The assenbl ed drain shall be resistant against wet rot, mldew,
bacterial action, insects, salts in solution in the ground-water, acids,
al kalis, solvents, and other ingredients in the site groundwater

2.1.3 Materials lIdentification

Wck drain nmaterials shall be |abeled or tagged in such a nanner that the
infornmation for sanple identification and other quality control purposes
can be read fromthe label. As a mininum each roll shall be identified by
the manufacturer as to lot or control nunmbers, individual roll nunber, date
of manufacture, manufacturer and product identification of the jacket and
core.

2.1. 4 Damaged Material s

Mat erial which is damaged during shi pnment, unl oadi ng, storage, or handling

or whi ch does not neet the requirenents of the drain material wll be
rejected by the Contracting Oficer and i mredi ately renoved fromthe
project site. No paynent of any kind will be nmade for rejected materi al

2.2 Gravel Drainage Bl anket

Gravel drainage bl anket for both | and-based and underwater w ck drains
installation shall neet the specifications for Pervious Backfill per
Anerican Public Wrks Associ ati on Greenbook, Section 300-3.5.2

PART 3 EXECUTI ON

Submit Sequence and Method of Installation, a nmnimmof 14 days before the
installation

Submit Wck Drain Installation Schedule, a mnimum of 14 days before the
installation

3.1 CONSTRUCTI ON | NSTALLATI ON

A Where shown on the Drawings or as directed by the Contracting O ficer
wi ck drains shall be installed with equiprment which will cause m ni mum

di sturbance of the subsoil during installation operation and maintain the
mandrel in a vertical position. The prefabricated drains shall be
installed using a nandrel or sleeve that will be advanced through the
gravel drainage pad and soils to the required depth. The mandrel or sl eeve
shal |l protect the drain material fromtears, cuts, and abrasion during
installation, and shall be retracted after each drain is installed. The
mandrel or sleeve shall be sufficiently stiff to prevent wobble or
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deflection during installation

B. The Wck drains are to be installed also in the |ocation of the side
transfer platformstructure of the forner Todd Shipyard. Numerous concrete
piles are located in this area. Contractor shall denolish and renove the
structure and the piles as shown on the drawings. Contractor shall survey
| ocation of existing piles prior to denmolition and renoval. |In location
where the piles interfere with the wick installation, Contractor shal

di spl ace the wi ck as shown on the draw ngs.

C. Constant | oad or constant rate of advancenent nethods shall be used.
A vibrator may only be used when approved by the Contracting Oficer in
areas where constant |oad or constant rate of advancenent nethods cannot
install the wicks to the design depths. The vibrator nmay not be used except
in cases where design penetration cannot be achieved by using the ful

static push force available to the mandrel. Use of falling weight inpact
hamer will not be all owed.
D. The drain shall be provided with an "anchor" plate or sinilar

arrangenent at the bottomto anchor the bottomof the drain at the required
depth during the nandrel renoval and to prevent the soil fromentering the
bottom of the mandrel during drain installation. The correspondi ng

di mensi on of the anchor shall conformas closely as possible to the breadth
di nensi ons of the mandrel so as to minimze soil disturbance. The

proj ected cross-sectional area of the mandrel and anchor conbi nation shal
not be greater than 14 square inches.

E. Prior to the installation of the production w ck drains, the
Contractor shall denmonstrate that the equi pnent, nethod, and materials
produce a satisfactory installation. For this purpose, the Contractor
shall install (5 to 10) trial drains at up to 10 locations within the work
area as designated by the Contracting Oficer

F. Land installed vertical wick drains will be |ocated, nunbered, and
staked by the Contractor. The Contractor shall take precautions to
preserve the stake |locations, and is responsible for re-staking if
necessary.

G Drains that deviate fromthe Drawing | ocations by nore than 6 inches,
or that are damaged, or inproperly installed will be rejected. Rejected
drains nay be renoved or abandoned in place, at the Contractor's option
Repl acenent drains shall be placed as close as possible to the correct
original |ocation.

H. The Contractor shall provide the Contracting Oficer with a neans of
verifying the plunbness of the mandrel. The equi pnent shall be checked for
pl unbness prior to installing each drain and shall not deviate fromthe
vertical nore than 0.25 inch per foot during installation

l. Splices or connections in the vertical drain material shall be done in
accordance with the manufacturer's instructions and in a manner to insure
continuity of the wick material. Splicing of wick drain material shall be
done by stapling so as to provide structural and hydraulic continuity of
the drain. The jacket and core shall be overlapped a m ni mum of 6 inches.
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J. Wck drains shall be installed fromthe working surface (top of gravel
drai nage bl anket). The Contracting Oficer may vary the depths, spacing or
the nunber of wicks to be installed and nay revise the Drawing limts for

t his work.

K. Wck shall be installed to the depth indicated on the Draw ngs.

L. The prefabricated drain shall be cut off neatly at |east 4 inches
above the top of drainage bl anket or as otherw se specified on the Draw ngs.

M During wick drain installation, the Contractor shall provide the
Contracting O ficer with a neans of determ ning the depth of the advancing
drain at any given tine and the length of the drain installed at each

| ocation. A summary tabul ation of the nunber and | ength (to nearest foot)
of acceptable wicks shall be submitted daily to the Contracting Oficer

N. Wher e obstructions are encountered, the Contractor shall install a new
drain within an 18-inch radius of the original |ocation of the obstructed
drain. A maxi mum of one additional attenpt shall be made as directed by
the Contracting Oficer for each obstructed drain. |If the drain stil

cannot be installed to the design tip elevation, the drain |ocation shal

be abandoned and a new drain installed at a |ocation directed by the
Contracting Oficer. Locations where wicks do not neet the depth criteria
due to obstructions shall be clearly marked in the field. The Contracting
O ficer shall have the right to waive the replacenent w ck drain

requi renent upon witten notice to the Contractor

O The Contractor nmmy use auguring, spudding, or other approved nethods
to |l oosen the soil and obstructing naterial prior to installation of the
drains. The obstruction clearance procedure is subject to the approval of
the Contracting Officer. However, such approval shall not relieve the
Contractor of the responsibility to clear obstructions.

-- End of Section --
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